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(54) UGHT WEIGHT COMPOUND BRAKE DISC AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a light weight compound brake disc which 
shows excellent durability compared to the brake disc adopting 
aluminum or aluminum alloy, and shows abrasion resistance, heat 
resistance and crack resistance to the same extent as the brake 
disc adopting iron or steel alone. 

CONSTITUTION: A base 1 is made of aluminum or aluminum alloy. 
A surface layer 3 of a sliding surface 2 is made of iron or steel. A 
laminated material 4 is arranged between the base 1 and the 
surface layer 3 of the sliding surface 2, which material 4 is made of 
porous material such as iron or steel sponge-like metal and metal 
fiber compression molded body, having different porosities, and 
impregnated with molten metal of aluminum or aluminum alloy. 
Property and durability excellent as a brake disc are obtained, in 
addition, light weight suitable for reduction of a car body is 
obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. TTiis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS • ■ - ~ — 

[claim nXhe lightweight compound brake disc characterized by being placed between these holes by tiie 



casting to one. 



[Translation done.] 
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* NOTICES * 




JFO and NCIPZ are not responsible for any 
dEunages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lightweight compound brake disc and its manufacture 

approach of the disk brake which acquires damping force mechanically by friction. 

[0002] 

[Description of the Prior Art] As mechanical braking methods, such as a rail car, and an automobile, a motor 
bicycle, block brake, the drum brake, the disk brake, etc. are mainly used. And many disk brakes came to be 
used with improvement in the speed of a car, and the formation of the Takani pile in recent years. This disk 
brake is a brake gear which acquires damping force by friction with a brake disc and brake lining. Since the 
brake disc has the function to acquire damping force when it consists of the base material sections which 
support doughnut mold disk type-like a sliding surface and this sliding surface in the back section, and are 
attached in car rotation members, such as a wheel, by the sliding-surface inside and brake hning is pressed by 
the sliding surface which is rotating at the time of car transit, it is the most important member in a disk brake. 
[0003] Since the wear and the thermal load by friction are received as a function required of the charge of brake 
disc material at the time of braking, abrasion resistance, thermal resistance, and heat-resistant crack nature are 
mentioned. Among these, heat-resistant crack nature means the thermal fatigue crack generated by the repeat of 
thermal stress. 

[0004] The good cast iron of abrasion resistance, thermal resistance, and heat-resistant crack nature, forged 
steel, stainless steel, etc. have so far been used for a brake disc. However, motion of using the aluminum or the 
aluminium alloy whose specific gravity is about [ of iron or steel ] 1/3 for a brake disc in a rise of the 
lightweight-ized needs by energy saving for improvement in the speed of the car of these days and earth 
environmental protection etc. is seen. 

[0005] It is possible to press down the temperature rise of a sliding surface low compared with the case where 
iron or steel will be alone used as a brake disc if heat capacity is fully taken, since stripping of the heat by 
friction since the thermal conductivity is high when using it as a brake disc alone, although aluminum and an 
aluminium alloy are inferior to iron and steel in all respects of abrasion resistance, thermal-resistance, and 
heatproof crack nature is carried out comparatively early. Therefore, the thermal resistance as a brake disc at the 
time of changing the material of construction into aluminum or an aluminium alloy from iron or steel and heat- 
resistant crack nature do not fall, so that they are predicted from the comparison of the ingredient itself. 
[0006] However, the abrasion resistance as a brake disc will fall remarkably like the comparison of the 
ingredient itself, if the material of construction is changed into aluminum or an aluminium alloy from iron or 
steel. For this reason, alone, aluminum or an aluminium alloy cannot bear the use as a brake disc. 
[0007] In order to solve the trouble at the time of using such aluminum or an aluminium alloy as a brake disc 
alone, some brake discs are proposed. For example, there are a brake disc (JP,60-89558,A) by which the sliding 
surface was covered with the wear-resistant good Fe-Cr-C system alloy, and a brake disc (JP,59-173234,A) 
which was made to distribute a particle or fiber, such as an alumina and silicon carbide, and gave high abrasion 
resistance into the aluminium alloy by using an aluminium alloy as a base material. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the brake disc indicated by former JP,60-89558,A, 
since physical properties, such as an elastic modulus of the Fe-Cr-C system alloy layer and aluminium alloy 
base material which were covered to the sliding surface, and coefficient of linear expansion, come size and 
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braking. . . , j- • j- k« latt^-r TP S9-173234 A since a dry area and discoloration arise 

P:JsforSo,v^„g.heProb,e™]*is— ^^^^^^ 
product concerned, and casting to one. 

aluminium alloy was made to pemeate. In addiuon, 5 >' > oolthole^ „™„.rties with iron or steel, aluminum, or 
[0015] Since said charge 4 of a laminated wood ^.^^l^ ^'1^^?^'^^,^^^^^ ii, an interface 

an aluminium alloy, the exfohanon or the m temal ^y the We/arf aluLnum, the base 

cannot produce it easily rather than "^^^^^ Hc^ ahS it! noVn^essar, to limit especially 

r'Sc1j;efs™Srra;er1, s'S^irl?^^^ 

disk continuously or gradually. ■ j ■ i ch^M/c thp brake disc imoortant section at this 

[00171 The cross section on the A-A' ^^^^^"'^^^^^'^''^^.^^^(SX charge 4 of a 
time to tawin&2 (a). Moreover, d>stnbunon in ''^'^'^^'"^^^f^^^^, " Sstl b gradually is shown, 

S"o?rvXeir:ac™^^^^^^ 

^ . .. 6/7/20( 
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can be obuuned by controlUng the amount of -"/SuZcTs fi»^ pressed the fber of iron. 
[0021] Moreover, said metal fiber compression-molding object f^*'°™"!.^ ^^.j^ by ,he 

uch as steel wool, or steel, or kneaded the pls^Ua^er to the P°«^' ™" "^^'^^^^^^ 

nS6061 aluminium alloy, and an aluminum-Mg system alloy interface when iron or 

rnn241 since Fe2aluminum5 it is [ aluminum ] an mtermetallic compound bntUe to tne "/^^'^^^J' 

[S^^ol^VaS^^u-trS^^^^^ 

hour or more atmospheric air after not degreasing <». desre^^f aluminum or the aluminium 

[0026,Evenifitperforms*ea^^^^^ 

generates to said interface, for this reason - be.ng alike - the hole f^J^l^'^Zit larger than the 
Ir a metal fiber compiession-molding object »d *e dimension ^^^^^^ me d ™ „^ « ^„ ^ ^i 

^ . .. 6/7/20( 
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compression-molding obje^^ 

[0027] About the lightweight compound brake disc produced in the above procedure, after treatment, such as 
grant of the compressive residual stress by anchoring, roll credit, shot peening of the dimension correction by 
machining, the press betv^een ** between the colds, etc., a cooling fin, a rib, etc., etc., may be performed if 
needed. In addition, a cooling fin, a rib, etc. can be formed in the phase of casting by devising the configuration 
of mold. 

[0028] The abrasion resistance which excelled [ brake disc / which was constituted as mentioned above / 
lightweight compound ] in endurance compared with conventional aluminum or the thing made from an 
aluminium alloy, and was excellent in iron or the steel thing, and equivalent extent, thermal resistance, and 
heat-resistant crack nature are obtained. 
[0029] 

[Example] As an example of this invention, it explains based on the drawing for the wheel inscribed mold brake 
disc with which a rail car is equipped. As a member used as the surface layer 3 of a sliding surface, it is JIS. The 
doughnut mold disk with the thickness of 3mm, a bore [ of 475mm ], and an outer diameter of 755mm was 
produced with forging using S45C steel. 

[0030] Subsequently, it is JIS on the member of said doughnut mold disk. The two-sheet laminating of the 
sponge-like metal of S45C steel was carried out, and the layered product was produced. It is the thing of the 
right above of a doughnut mold disk member, and 30%, the void content of this layered product was carried on 
it, and is 70%. In addition, the configuration of a sponge-like metal is the same as said doughnut mold disk, and 
both the sheets of the dimension are 755mm in the thickness of 2mm, the bore of 303nmi, and outer diameter. 
[0031] And it is JIS to the mold which carried out the preheating to 400 degrees C or more at the heater which 
contained said layered product in the predetermined location in mold, and installed the layered product in the 
perimeter of mold. Monobloc casting of the molten metal of 5083 aluminium alloys was slushed and carried 
out. At this time, the molten metal was pressurized from behind. 

[0032] Then, it machined for the casting product and the lightweight compound brake disc with 43.5mm in the 
maximum thickness, the bore of 303mm, an outer diameter [ of 755mm ], and a weight of about 40kg was made 
by the shape of a doughnut mold disk type. Weight of said lightweight compound brake disc by implementation 
of this invention is lightweight-ized about 30% compared with the brake disc of the steel simple substance 
equipped with the cooling fin with this dimension. 

[0033] About the lightweight compound brake disc of this invention produced in the above procedure, a part for 
a sliding surface part was cut in the thickness direction, and that cross section was observed. Consequently, JIS 
It is JIS in the hole of the sponge-Uke metal of S45C steel. The hole where 5083 aluminium alloys have 
permeated well and remain in the cavity, i.e., a sponge-like metal, was less than 5% at the rate of area of a cross 
section. This is comparable as the rate of area of the cavity in the usual casting (void fraction). And although 
generating of metallic-oxide Fe2aluminum5 was checked by the interface of a sponge-like metal and an 
aluminium alloy, the thickness of the intermetallic-compound layer is about 2 micrometers, and there is no 
problem in macro-bonding strength for said preparations rust effectiveness. 

[0034] Next, the base top brake trial was performed by initial velocity 350 km/h and 500 counts of a brake as a 
test condition about the lightweight compound brake disc of this invention. In addition, it is JIS to a base 
material because of a comparison. 5083 aluminium alloys are used and it is JIS as a sliding layer of a sliding 
surface on it. The brake disc (henceforth an S45C covering aluminum brake disc) which covered S45C steel, 
and JIS produced with forging The brake disc (henceforth an S45C simple substance brake disc) of an S45C 
steel simple substance was also examined. In this trial, one set of specimens which carried out the sliding 
surface also to the lightweight compound brake disc of this invention, the S45C covering aluminum brake disc 
of the example of a comparison, and the S45C simple substance brake disc outside, respectively, and stuck two 
brake discs, i.e., every two bodies [ a total of six ] each, was used. 

[0035] As a result of examining on said conditions, the crack initiation and the surface dry area in a sliding 
surface were seen with no brake discs. Moreover, disk abrasion loss is about 0.15mm, lining abrasion loss is 
about 3.5mm per 50 counts of a brake, and the difference between the lightweight compound brake disc of this 
invention, an S45C covering aluminum brake disc, an S45C simple substance brake disc, and abrasion loss was 
not seen. When the lightweight compound brake disc of this invention and the S45C covering aluminum brake 
disc were cut in the thickness direction after the trial and the cross section was observed, in the lightweight 
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compound brake disc of th^^vention, neither the internal crack in ^^ferface nor exfoliation was seen. On the 
other hand, in the S45C covering aluminum brake disc, the exfoliation which originates in a differential thermal 
expansion in an interface had arisen. 

[0036] Therefore, the lightweight compound brake disc of this invention had abrasion resistance, thermal 
resistance, and heat-resistant crack nature in the high level of an S45C simple substance brake disc and 
equivalent extent, and endurance was superior to the S45C covering aluminum brake disc, and, moreover, it was 
proved that it is more nearly lightweight than an S45C simple substance brake disc. 
[0037] 

[Effect of the Invention] According to the lightweight compound brake disc of this invention, in spite of using 
aluminum or an aluminium alloy as a base material, it is durable from the brake disc which used conventional 
aluminum or a conventional aluminium alloy, and the brake disc of iron or a steel simple substance, the 
abrasion resistance of equivalent extent, thermal resistance, and heat-resistant crack nature are realized, and, 
moreover, it can contribute to lightweight-ization of a car body. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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